Background and Importance: Cavernomas of the septum pellucidum represent an extremely rare subtype of CNS cavernous angiomas which are a rare subtype of CNS tumors. Intraventricular cavernomas of the body of the lateral ventricle are usually treated by the transcallosal approach. Clinical Presentation: We present a case of a fifty-eight year old man with a septum pellucidum cavernoma successfully treated operatively by means of the inferior parietal transcortical transventricular approach. This unusual and scarcely documented tumor was situated at the posterior third of the septum pellucidum. The patient had a good recovery with no focal deficit. Conclusion: Septum pellucidum cavernomas are extremely rare lesions. Inferior parietal transcortical approach is a safe alternative to the commonly used transcallosal approach for lesions of the posterior half of the septum pellucidum.
nervous system (CNS). While the prevalence among CNS vascular malformations is 5% -13%, the overall prevalence in the general population is 0.02% -0.13% [1] . Histopathologically, they consist of an enlarged, lobulated, leaned vascular wall, surrounded by a monolayer of endothelial cells and collagen fibers. Characteristically no cerebral tissue is found inside the matrix of the aberrant endothelium. Given that they contain thrombi of multiple stages of degradation, they radiologically resemble a mulberry.
Intraventricular cavernomas (IVC) are a rare subtype of cavernous malformations. Their prevalence is 2.5% -10.8% among all the intracranial cavernomas [2] - [4] . More specifically, cavernomas of the septum pellucidum constitute a rare subtype of intraventricular cavernomas. To our knowledge, at present only four septal cavernomas have been reported in the literature [5] - [8] . 1 We present a case of a cavernoma located at the posterior third of the septum pellucidum and argue in favor of our choice of surgical approach which we consider a reasonably safe operative alternative to the transcallosal approach.
Clinical Presentation
A 58 year old male had a history of 5 days of persistent headache resistant to analgesics. Due to the addition of mild personality and memory changes to his clinical outlook he was admitted to the ER where a CT scan was performed following his physical examination. A lesion of the posterior third of the septum pellucidum was revealed with an additional intraventricular hemorrhage in the body and atrium of the right lateral ventricle (Figure 1) . A subsequent MRI scan showed an oval 2 × 1.5 cm tumor with mixed dispersed iso-and hyperintense nodular loci (Figure 2 ) in T1 sequence with no particular enhancement with gandolenium ( Figure 3 ) and hypointense with dispersed nodular hyperintense loci in T2. Two days after admission the patient's conscious level deteriorated (GCS: 12/15). Urgent CT scan revealed acute hydrocephalus due to intraventricular haemorrhage ( Figure 4 ) and an external ventriculostomy was performed.
The definite treatment consisted in the surgical removal of the intraventricular hemorrhage and the resection of the tumor via an inferior parietal transcortical transventricular approach ( Figure 5 ). Pathology study showed that the lesion was composed of multiple hyalinised vascular channels of varying size and shape devoid of intervening neural parenchyma, features characteristic of cavernous angioma. Additional pathologic features included vascular congestion, thrombosis, focal calcification and acute inflammation (Figure 6(a) & Figure 6(b) ). Patient had a good immediate postoperative course and after the correction of occurrent postoperative electrolyte disturbances he was discharged 20 days after admission. At the time of discharge he had a mild personality and memory deficit, with a Karnofsky scale of 90 (Figure 7) . Six months later, mild short memory disturbances persisted and he was referred to a psychiatrist. 
Discussion
As a short review of treatment options we should mention that the management of IVCs follows the same basic principles as with the rest of the CNS cavernomas. For example, IVCs cannot be treated with radiotherapy only. Although there are reports where intraparenchymal cavernomas were managed with stereotactic radiotherapy, those reports are mainly restricted to cases of inoperable cavernomas due to their location [9] [10]. Additionally, the use of radiotherapy as a standalone treatment of an IVC, contains the risk of rebleeding, proliferation and recurrence of the cavernoma [11] - [13] . Finally, a direct comparison of stereotactic radiotherapy with surgical extraction of supratentorial cavernomas shows that the latter reduces the hazard of rebleeding and offers better control of the post-treatment epileptic seizures [14] . The benefits of endoscopic IVC resection are the smaller craniotomy and the better visualization of the anatomy around the mass [15] . At present, given the rarity of the entity, the international experience in endoscopic resecting of IVCs is limited. Although there are some reports of successful endoscopic removal [16] [17], we are still far from considering this technique as a common alternative option. a) Surgical Treatment The recommended approaches for reaching the septal region are of the transcortical and transcallosal variety. These are the widely accepted approaches for the frontal horn and the body of the lateral ventricles. They are:
• The anterior and posterior interhemispheric transcallosal.
• The frontal and parietal transcortical transventricular.
Transcallosal approaches offer better visualization and access for bilateral tumor manipulation. The potential complications of these approaches include the possibility of a rolandic vein complex and superior sagittal sinus injury, pericallosal artery injury and the disconnection neurological syndrome. Damage to the fornices or internal cerebral veins are common complications of both the transcallosal and transcortical approaches.
Transcortical approaches although considered by some safer from a complications point of view, injury to eloquent cortex and postoperative seizures notwithstanding [18] , offer less opportunities for accessible tumor manipulation as the contralateral site is initially out of view. Additionally the presence of hydrocephalus is a relative prerequisite to minimize the depth of dissection of the intervening parenchyma.
b) The inferior parietal transcortical transventricular approach In our opinion the inferior parietal transcortical transventricular approach, usually recommended for lesions of the atrium of the lateral ventricle, may be extended in use to include surgical pathology of the posterior body of the lateral ventricles. We successfully used this approach in this particular case.
More specifically we were faced with the following empirical data: 1) A lesion located at the posterior third of the septum pellucidum (Figure 8), 2) The tumor tilted mostly to the right (Figure 2, Figure 3) , 3) With hemorrhage into the trigone (Figure 4) .
The available operative options for this case could be: 1) A posterior interhemispheric transcallosal approach, 2) A superior parietal transcortical approach, 3) An inferior parietal transcortical approach. The usually recommended procedure is option "1.". Narisawa et al. [7] and also Katoh et al. [19] refer to the transcallosal approach for the excision of their patient's septal cavernomas. Another example is the article of Wang et al. [20] who presented a series of 41 patients with septal tumors which were operated via transcallosal, frontal transcortical and transulcal approaches only, concluding that transcallosal was the safest. For the centrally located relatively small tumor of our case it actually made neuroanatomical sense to proceed transcallosally.
Option "2." while recommended for ventricular body lesions [21] , is not widely used as the current reviews on the subject show. Anderson et al. [22] refer to this approach concerning their case of a giant cavernoma of the body (middle and posterior part) of the lateral ventricle. In the review of 49 cases of lateral ventricle cavernomas by Carrasco et al. [23] there was only one case of cavernoma of the ventricular body for which the followed approach unfortunately was not reported. In the same article a variety of our proposed approach, the parietal-temporal transventricular was used for tumors of the trigone only.
Option "3." is usually recommended for lesions involving the trigone but not the body of the lateral ventricle. This is for example what Koos, Spetzler & Lang recommend in their microsurgical atlas [24] . Also Rhoton [20] does not comment on the inferior parietal approach as a procedure of choice for lateral ventricle pathology surgical management. 2 Our PubMed search did not return a single published case where a posterior third septum pellucidum or posterior body of the lateral ventricle pathology was operated on via this approach. Also while Seçer et al. [25] recommend a parietal transcortical approach for removal of tumors of both the atrium and the body of the lateral ventricle, their cortical entry point is at the superior parietal lobule, therefore they describe option "2" above.
Despite of the above we preferred the last approach based on the senior surgeon's (GG) previous experience but also keeping into consideration the following factors:
• The possible neurological séquelle of the transcallosal approach [26] .
• The problematic operative trajectory angle to the posterior septum via the superior parietal lobule.
• The need to keep a safe anatomical distance from eloquent cortex.
• The need to have direct access to the intraventricular hemorrhage.
Finally a short description of positioning and surgical technique: The patient was placed in the lateral position with care so that the parietal plateau lied most superiorly in parallel with the ground (Figure 9) . The small craniotomy was framed around Keen's point and the cortical incision did not exceed 1.5 to 2 cm in diameter. We believe that this is particularly important in cases where the lesion needs to be approached from the left where the angular gyrus lies closely anteriorly to Keen's point. A ventricular drainage catheter was placed as a guide to the occipital horn and atrium. The vein of Labbé was identified and protected with a pad. Other operative concerns included the quite long distance to the lesion and the deficient control of the contralateral site of the tumor. Care was taken, following microdissection around the lesion, to have visual control of the potentially exposed internal cerebral veins, their major tributaries and the ipsilateral body and/or crux of the fornix so that not to damage these vital structures. Care was also taken in order to avoid unnecessary injury to the optic radiation Figure 9 . The parietal plateau should be situated on the top facing the surgeon. A vertical or a slightly oblique trajectory should be attempted so that the anatomical corridor of the occipital horn and atrium is respected.
with thoughtless retraction at the lateral and inferior sides of the atrium and occipital horn. The small cortical and white matter operative corridor ensured that a possible visual field lesion was kept to a minimum [27] [28].
Conclusion
Septum pellucidum cavernous angiomas are rare entities. There are only few cases reported to the literature at present. We present a case report of such a cavernous angioma, review the available cases published in the literature and shortly discuss the surgical options available in comparison, taking into account the challenges of the area. In our case, despite the commonly used procedures in the literature, inferior parietal approach was selected. We would recommend the use of this approach as a reasonably safe and effective alternative in selected cases.
